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PREFACE

fhia report is Addendum 1 OF SL*;R 33-56 Hoerbiaide Jrange
Monitoring Progran, Addendum I cunLaLn Harbleide Qrange duta
from Kelin AFB, FJﬁridug Naval Construction Batbtalion Coenter,
Gulfport Migssissippi, and Johnsion Island, Paciflec Oagun,
nnvir)nmantal gamples were collectad by purbunnal from the Air
Force Oceupational and Environmental Hcalth Laboratory (OEHL) and
the Alr Force Engineering ond 3ervices Cenber, Bngineering and
Services Laboratory (ESLY from July 1977 ULhrough February 1935,
Teebnical efforts were conducted solely by ESL Crom Jaruary 12380
throupgh February 1985 under . JON 19002031, PE 02001F.  AFESC/RDVW
Project Offlcer was 2nd LL Albert N. Rhodes.

This report was preparcd to make all ESL Herbicide Orange
duta available Lo vhe public. These dabta may be uvaeful Lu the
seientific communibty for decision making and problem solving when
facel with simiiar contaminants, No recommendalions or
conclusions are made in this report,

This report has been reviewed by the Public Affairs Oflcoe
(FA) and is releascable to the National Technlcal Inforumation
Service (NTIS). AL NTIS 7% will be avarlabie to the gounoaral
publ e, including toreign nationals.

Thin 19\h“10u! repourt has been rvoeviewed and {5 dpproved e

zaﬂg/ﬁ&J)iAo/ AHEES KE;Q)ggﬁ?iﬁx _ Ci'ﬂghu

ALBERT N. RHODES, 2nd Lt, USAF ROBERT F. OLFENDUTTEL, Lt Col,
Project Officer USAF, B§C
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SECTION I
INTRCDUCT LON
A, BACKGROUND

Sl Aperil 1970, tne Sacretaries of Agriculture) Healtbth,
Education, and Welflare; and the Interior jointly announced the
suspension of certain uscs of 2,4,5%-trichlorophenoxyacetic nold

2,4,5-T), This suspension resulted from published studics
indicating that 2,0 ,5-T was a teratogen. Subsgequent studlng
revealed that the turatogenic el fects resulbed from a toxic
conl;unin:mt in  bhe 2,4,5-T didentified as 2,3,7,d«
tetrachlorodibenzo-p-dioxin (2,2,7,8-TCDD), Subsequently, the
Departmwent, of Defense runponded Lhe vee of Merbicide Orange,
which contained 2,480,571, AL the Lime of suspendgion, the Ailr
Force had an inveatory fof 137 williion gallons of Herbicide
Jrange in Souwch Vietnam and J,V mitlion gallons at the Naval
Jonstruction Battalion Conher (NCBC), Culfport, M3,  In Sepbember
1971, bhe Deparvment of | 2lense divected that the herbicide in
South Vietnam e returnod to the Unilted States and that the
enbive 2.22 million galix s be d.sposed ol in an environmentally
sale and efficieny munner. T 1 million rallons were moveld
Lo Johnston Teland, Pavaifie SJeenn in Apral 1972, The average
rancentoation o o3 R DD in the Herbooide Orange was bouat 2

g e A
coart par o mi s bion ot he Lotal amount of 2,3,7,8-TCLD in tna
catire Herbiciae oro Seaee entimated st 4.1 pounds,
GethoLSlde Lo Lo shrinaenroan Lo Lan Liguld, scelanle
in diesel fuel and organic solvents, bub insoiuble in wuter One

yallon of Herbicide Orange theoretically contained 4.21 pounds of
the active inpredient 2,4-5 and H.Lh1 pounds of the active
ing"edient 25T Herbiside Orange wos formulated to contain a
wi miiture (u} wo isshit) of the o=-bubyl osters of 2,4-D and

+
)~x. e persentages or the foeentation Lypleoslly were:

Lenublyl oestor o or 2 0 49 .49

e poid ot 2 -0 0.3 .
G-Dubyloester ol 2,4,50 48,75 &
free acie of 2T 1.00

mers ingeodients Coog., bubyl .63

Jleohol and ester meioties)

Vordious diap ssat vechnigues tor Herbicide Qrange ware

Javestipated from 1970 to 137H Destructive Lechnigques included
sl o bicdesrada L, Naonbmlewporalure anclnerastion, aeep-well

trgeetion, burialr in o andergrvound nuolear tosl o ocavities, sludgns

Puclal, and m:*'JhiwL redaucuicn, ferhiriques used Lo recover
Setul pradozt o inciaded activate ] oharcoal {iltration, return Lo
L acourers, fruc*xlnxl»uu, areoenhitorinoulysia.

LS sustion was Lacar from nSL-TR-bs=%0, Hevbicide Orange
Touaboriig, Progroan o omidocall COY N, an UIﬂifprlu. -

o e "s a s




© O thesé techniques, only high=temperature incineration was
suffieciently developed to warrant further investigation., The
other methods were rejected because of several considerations,
including long -lead times for development, inadequate assurance
of success, and the lack of industrial intrest.

During the summer of 1977 the United States Air Force
disposed of 2.22 millioh gallons of Herbicide Orange by high-
temperature incineration at sea. This operation, Project PACER
M9, was accomplished under very stringent regulation by the U.S.
Environmental Protection Agency ocean-dumping permits.

The Air Force plan and the EPA permits for the disposal of

the herbicide committed the Air Force to a follow-on storage site

reclamation and environmental monitoring program. The major
objectives of this program were to:

(1) Determine the magnitude of herbicide contamwination
(2,3,7,8=-TCLD) in and around the former herbicide test and
storage sites.

2) Determine the rate of natural degradation for the
phcnoxy herbicides (2,4-D and 2,4,5-T), their phenolic
degradation products, and 2,3,7,8~TCDD in soils of the storage
and test sites.

3)  Monitor for potential movement of residues from the
storage and test sites intc adjacent water, sediments, and
biovlogical organisms.

() Recommend nmanagerial techniques for minimizing any
impact of the herbicides and dioxin residues on the ecology and
human populations near the storage and test sites,

Immediately following the at-sea incineration in 1977, the
USAF “ccupational and Environmental Health Laboratory initiated
site-monitoring studies of chemical residues in soil, silt,
water, and biological organisms associated with the former
storapge sites where the herbicide had been stored at the Naval
Constructon Battalion Center (NCBC) and Jonnston Island (JI)., A
similar monitoring program began at Eglin AFB, FL in 1973 for a
J-acre site on Test Area C-52A and in 1975 for a 2-acre area on
Hardstand 7.

Geeretary of the Air Force/Deputy for Environment and Safety
(SAF/MIQ) requested and received from Air Force/Surgeon General,
in June 1980, a proposed research protocol to return Herbicide
Orange-contaminated sites to full and beneficial use. Based on
o ronemreoh protocol, SAF/MIQ recommended that the Ailr Force
Coganeeriag Jand Services Laboratory (ESL) be designated as lead
laboratory for monitoring and reclamation research, Air Force
Depuly of 3Staff for Engineering/Logistics agreed that the
Environics Division of ESL was eminently qualified to handle the
complex integration of environmental chemistry and control
technology required to address the problem, It was ncoted,




however, that the E5L is dedicuted to a resceacrch mission and nat
routine fflietd zssivtance tasks. Thig required that site
monitoring be consolidated within the dioxin researah program,
rather thau in routine analysis, wiicn 15 Lhe mission ¢of the
OEHL, Before initiagtion of the overall rescarch program the E3L
routed thr research requlresent throwph Alr Forcoe Deputy Chiet of
dtatf for Research nd hevelopment and Air Forae Systems
Command/Director of Laborator s2s ia the [form of o Statement of
Operavional Need (80N). The validated USAF S0M 2=81 dirccotead
that (1) » sampling and enalysis program be wnitiated, (2) a
small pregram to look at wmelhods to destroy diowin in sifu be
started, bubt no full-geale eftorl Lake plane upnlesd further
dirceted by the Seceretary of the Air Foreo, and (3) progress op
asseseing long-term breakdown and movement of 2,3,7,8~TCLDL be
Aiscusser! yeorly ab the Headcuvarters Alr Foree Eagineering and
Jepvices Center, E3L-3ysetenms Tommand 6,2 technienl review.
Following the 1981 teonnieal vroview, EGL wo o directed Lo (1)
procesed with the Herbicide Oranpge proyram as a minimal effort
invelving site monliuring atd assessment ol the contaminubed
sites and (2) provided further direction nol co carry out actual
cleanup unless directed by Headguaorters USAF.

fhe Eavirouics ifivisgsion for th EEL continued the site
moniloring and cvatuaticn program uetil February 1635 by
collecting samples from NooC, JL, and [ Lin AFR on a semiannual
basls,  This report coarninn Ll Herbilolde Ornge data collected
by Loe personnel of ORRL aaa K3L from Jaly 177 through February
Tu-5,

a
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SECTION II

SAMPLING METHODS'

WATER SAMPLES

{ » The Alr Force Engineering and Services Center, Engineering
. and Services Loaboratory began 20llecting water samples in
4 November 1983 to examine 2,3,7,8-TCDD migration in surface water,
. Samples were collected from the storm drains at the Naval
. Constructlion Battalion Center and streams and ponds which collect
% runoft from Hardstand Seven and Test Range C-52A at Eglin -AFB.

Due to the low solubility of 2,3,7,8=~TCDD 1in
water (octanol/water partitioning coefficient of 1.Nx106), 10 L of
wavar are needed per sample. Samples were collected in 131L
herane=rinsced and oven-dried glass bottles, The bottles were
‘e filled with water by either submerging the mouth of the bottle
- below the water surface or bailing water into the bottle with
o glass jars. After filling, the bottles were sealed with

aluminum foil-wrapped butyl rubber stoppers. The stoppers were
wir »d in place and the samples wWere stored in a walk=~in
: efrigerator (37°F) until shipment to the laboratory. Samples
‘ wers shipped to Brehm Laboratory, Wright State University, -
unrefrizerated,by overnight air freight. 4

PRSP

) wover samples were analyzed one of two ways depending on the
S amount of suspended sediment in a sample, Cle%p samples (less
. than 10 grams suspended sediment per sample)® were analyzed
o without filtering, Turbid samples (more than 10 grams suspended
| sediment per sample) were first filtered to remove the sediment,
Two anlyses were then run on the sample: one on the sediment and
the olther on the water, The decision to filter was at the
discrevion of Brehm Laboratory. -

RN
Y GO SR YN

ALR ZCAMPLES

Alr “amples were collected at Johnston Island during 1
February and March 19801 to examine the migration of 2,3,7,8<TCDD :
on uirborne particulates. Three samples were collected
downwind (prevailing winds on JI are Northeasterly at 15-20 N
Khouvs) of the old Herbicide Orange storage site near the island Cd
® nondirectional beacon building. A fourth sample was collected at
the apwind side ot the island to act as a control.

_ ALl sumples were collected with a Ground Filter Unit (GFU)

. supplied by the Ajr Force liLL1031 Applications Center. The flow
rabe o Lthe GFU was 325 f‘Jan on a 60 Hz 220 V power supply.

° The GF) inlet was approximately 3.5 feet above yground level,

s i ea ot e e e e e e M e e mE e e A R M e D MR G G A M e R e s A b mb R e e Em e 4w W A e me e WS e e e SR b W A A 4D G e b S

.
st 8t el et e a

BTN

Youoosecaetion only contains sampling methods which were not
Tairted in E3L-TR-33-50.

Coin i Lhe ainusum gample silse needed to pertform soll and
Sooronn anlyncs.




on
PrRg- particlils

ellulose Tibev watrixwhioh -was treated with
ethyl phthalate), The filter is capabla of
wopartTaulates down to the 0.01=-8:1 wm range,

193

Runtime for-all samules was approximately 168 hours (one
“weedl oAb - Ahe end et the rup, the filter was removed ure
The ttilters were Lhen malled to

¥

raplaced With o clean tilter,
gated envelopes (provided by the filter

filters deslpned - speaifically for use
rarticulates—are -84m piked T “TTLh‘e?'TI‘Q’Qiil'be,'r's""‘ s e

Breta.babaratery i o
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: ' g
SRR o g.4=0 2,4:8 2eob ARALYT.
.. BAMPLE DESCRIPTION =~ (ppm)_ o nl _(ppb) . LAB
SOIL ' T ] 01 : -N.»U
soil - o ' Wo WaU
SeIL ' B SN WU
solb ©n.o4 o WSU
CGes2A Q2 ' ‘ . : '
“MAY 8t ESL - 30IL - ' : _ Mo WSU
DEG 81  ESL SOIL WD Wl
MAY B2  ESL SOIL L 002 Wl
MAY 83 5L 501L 0,01 WS
CaB2A Q3 e g ' :
WAy 81 TESL 0L v e , 0,04 WoU
DEC 81  ESL 801 : 00 NS e
MAY 82  ESL SOIL 0,080 WsU
MAY 83  ESL o1, 0.03  Wd
C-52A QU '
MAY BY  ESL SOIL 0.02 WU
DEC 81  ESL SOIL ND  WSU
MAY 82 ESL S0IL NDp WSV
MiY 83 sl S0IL 0.025  WsU
C-52A G1
MAY 81  ESL SOIL 0,05 WU
cOIL 0-3 TH. 0.05  Wsu
S0IL 3-6 N, ND  WSU
SOIL 6-12 IN. ND  WSU
DEC Bt  ESL SOIL 0.16  wSU
:  SOIL 0~3 IN. ND  WSU
SOIL 3-6 IN. ND  WSU
' SOIL 6-12 IN. ND  WSU
MAY 82  ESL SOIL 0.25 WSV
SOIL 0-1 IN. , - 0,05 WS
30JL 1-3 IN. 0,17 WU
SOIL 3-6 IN. , 0.1 wWsU
SOIL 6-12 TN, ND  WSU
SOIL 0-1 IN. ND HD ND  CAL
SOIL 1.3 IN, ND ) ND  CAL
SOIL 3-6 IN. ND ND HD  CAL
SITL 612 IN. ND HD ND  CAL
MAY €3  ESL SOIL 0.15  WSU
SGIL 01 TH. 0.22  WsU
€OIL 1=3 IN 0.37 WU
SOIL 3-6 IN. ND  WSU
SOIL 6-12 IN. 0.11 WU ]
SEP 84  ESL 30IL 2-3 IN. CENTER ND-Ubppt ~ WSU 1
SOIL 3-4 IN. ND-13ppt  WSU
SOIL 6-7 IN. ND-8.7ppt  WSU
30IL 23 IN. NE ‘ ND-1lppt  WSU
SOIL 3-5 TN, ND-7.5ppt WU
,  SOIL 67 IN. - 0.008  WsU
7 1
.o
k
7 K




R CSOIL Bed e SE - - e e e LU NDe)ppt . WU
- SOIL 4-5 IN, MNbah,3ppt WSV _ ;
SOIL. 67 IN. . Lo .. ND=5.3ppt - WSU :
SOIL 2.3 IN. SW ' : - TTh,083 T MEL - T
SOIL Y-6 1IN, 0.008 - WSU
SOLL 6-7 IN. ' ND<l.1ppt Wil
. SOTL 2-3 IN. MW . 0,001  WsU
SOIL hab IN, : 0.059  WsU
K S01L 6-7 IN. L . KD WSV
CwH2A G2 ' ' : ’ -
SEP 84 © ESL SOIL 2-3 IN. KD=HSppt  WiU . ]
: SOIL 4«5 IN. : o  Wsu R
~801L 6=7 “IN: ‘ . lD=1.2ppt  WSU S
C-52A P . . _ 3
MAY 81  ESL SOIL . uwp WU
S0IL, TREELINE Hy WU
DEC 81  ESL SOIL . Hb  WsU
SOIL, TREELINE WD weU ]
C-52A POND ’ ' - A
DEC 81  ESL SEDIMENT 0.03  WsU
HEAD BASIN
MAY 31  ESL SEDIMENT ND  WSU
BYOLOGICAL( COMPOSITE) KD WSU )
DEC 81  ESL SEDIMENT ND WSy "
BIOLOGICAL(CRAYFISH) ND WSV :
MAY 82  ESL SEDIMNET ND  WSU
NOV 82  ESL SEDIMENT N WSU .
DIOLOGICAL(COMPOSITE) ND  WSU ¥
MAY 83  ESL SEDIMENT | ND  WSU X
BIOLOGICAL(CRAYFISH) ND  WSU o
DEC 83  ESL SEDIMENT ND-3ppt  WSU
BIOLOGICAL (COMPOSITE) NC  WsU :
WATER ND-25ppq  WSU
LOWER BASIN
DEC 83  ESL SEDIMENT ND-7ppt ~ WSU g
WATER ND=25ppq  WSU
BASIN BRIDGE
MAY 81  ESL SEDIMENT Nb  WSU
BIOLOGICAL(CRAYFISH) ND  WSU
DEC 81  ESL SEDIMENT ND  WSU
BIOLOGICAL( COMPOSITE) ND  WSU
MAY 82  ESL BIOLOGICAL(CRAYFISH) ND  WSU
HEAD MULLET
MAY 81  ESL SEDIMENT ND WSU
BIOLOGICAL(CRAYFISH) ' ND  WSU
DEC 81  ESL SEDIMENT NbO  WSU
BIOLOGICAL(CRAYFISH) - ND  WSU
/70
8
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CMAY B2 ESL

T OMAY 83 ESL

DEC 83 ESL

LOWER MULLET -
DEC 83  ESL

MAY 31 k3L

DEC 11 E5L
HEAD TRGJT

MAY 81 ESL

DEC #1 ESL

MAY 82 EsL
NOV 82 ESL
MAY 83 ESL
DEC 83 ESL
LOWER TROUT

DEC 83 ESL

BOUND THOUT
MAY 81 ESL
DEC 21 ESL

H3T DY
MAY 82

ESL

RPN NN

- SEDIMENT C
I BIOLOGICAL(GRAYFISH) |
HOV 82 ESL

SEDIMENT
BlOLOthAL(FISH)

HEDIMENT -

DIOLOGTCAL(CRAYFIQH\
SEDIMENT

BIOLOGICAL (CRAYFLSHD
WATER

SEDIMENT
WATER

e BOUND MULLET ol o
SEDIMENT

SEDIMENT
SEDIMENT
BLOLOGICAL(COMPOSITE)

*

SEDIMENT

BIOLOGICAL (COMPOSITE)
SEDIMENT
BIOLOGICAL(COMPOSITE)
SEDIMENT
BIOLOGICAL(FISH)
BIOLOGICAL(CRAYFISH)
SEDIMENT
BIOLOCICAL(CRAYFISH)
SEDTMENT
HLOLOGICAL(FISH)
SEDIMENT

BIOLOGICAL (COMPOSITE)
WATER

SEDTMENT
Wi lE R

BICLOGLCAL (CCRAYF TGH)
SULMENT
BIOLOGICAL(CRAYFISH)

503kl 0=3 IN.
SOIL 36 IN.
S0IL 9=12 IH.
SQIL 21-24 IN.
SOIL 33-36 IN.
801 45-43 IN,
301L 6Y-T2 IN.
SAIL 105-108 IN.

N . N N .'h. ‘. e
i e e e et S

N
- Nb .
i
HL
ND
Nb
NDw?ppL
ND
HD-25ppd

ND=-Gppl
ND=25 g

Ry
N
tib
KD

ND

WD

Np

HL

ND

KD

HE

HD

HE

HD

ND
ND-Tppt
HD
HD=25ppyg

NDwTppL
ND=-25ppy

ND
ND
HD

138
159
126
N6
15
96
102
136

n

I

v R P N E e oot
. -‘n .I P v 0 [N P T T R T ATy o o -
N R N O PR PRV IV O L N S

WU o
We
WS
Wou

Wsu
Wl
Wil
Wsu
WSU
W3U
WaU
WSU
w5l
WS
WU

SU
WoU

Y

W5l
Wil

WSU .
W3U 1
WU

wsU .
WSl o
Wsu o
WSy 1
Weu
WU
WU
Wsu

. ‘ P .
. . R
R Y
LT VIR S U L"i




. ... ... .80l 105-108 IN. 92 357 B8 CAL
CMAY.83. CESLCUSOIL O3 IN. Tt L <1 B [T B
h 8011, 9a12 N, T oo Y N L 'dSU
- . 8OIL 21=24 IN. | 129 - W8U
SO1L U5-48 -TH. L o : .. B2 MU
SOIL 69-72 IN. 736,37 WU
. 'S0IL 93=96 I 17 WS
" S . SOIL 117-120 IN. _ 8,93  wSU
DR SR SOIL 141144 IN, . : . , 12,2 wsU
SOIL 165=168 IN. : 0.4 WU
SOIL 189-192 IN. " L | 1,86 %5
SOIL 0-3 IN, ‘ 640 3100 188 CAL
SOIL 9=12 IN. 2900 6200 ° W6 CAL
L SOIL 2124 IMN, 18000 22000 15 CAL.
e e SOIL ko8 TN 1000 1300 37.7 . CAL
e SOTL 60uT2 IN. T 916 - B0 e A0 L
! SOIL 93-96 IN. , i20 520 10,6  Cal
SOIL 117-120 N, 9.13  WsU
SOIL 141140 1M, 5.6 W3
SOIL 165-168 IN, 0,44 WSU
S0IL 189-192 IN. : 0.06 WSy
HST K1
MAY 82 ESL LOIL 0-3 IN, 58 WU
8011, 3-6 IN. 58 WsU
SOIL 9-12 IN. | 72 WSV
SOIL 21-24 IN, - 15 WSU
» SOIL 33-36 IN. g2 wsu
o SOIL 45-48 IN. : ¥ WAl
! SOIL 69-72 IN. 37 WSU )
SOIL 105-108 IN. 10 WSU ;
MAY 83 SOIL. -3 IN. 66,5  WSU o
SOIL =12 IN. 86.11  WSU L
SOrL 21«24 . 154 WSU =
L SOIL 45-48 IN. 14 WsU %
) SOL. 68-72 IN. 2.7 WS iy
y S0.L 93w96 IN. 3 2,9 WSy »
SOIl 127=120 1M, \ 0.21  WsU
; SOLL Wit IM, 0.79  WSU
‘ SOIL 1€5-168 IW. 0.78  WsU
g SO.L 189-19% N 0.15  WsU
SOIL 0-2 IN, 2560 . 8900 54,4  CAL B
SOIL 9=i2 L. 8000 22000 78.3  CAL 1
SOTL 2920 IN, 7200 20000 110  CAL .
SOL. Y548 IN. 8100 14000 47,2 CAL
SCIL £3-72 IN. 3400 1600 1.7 CiL
SOIL 93-96 I, 1950 . 1030 1.3 CAL
SOIL 117=120 IN. 0.00  WsU S
SOIL 141=teh TH. 0.09 -WsU )
SCLL 165168 IN. 0.09 WSV 3
SOIL 189-162 IN. 0.68  wWsU »
HS7 P1 ;
DEC 81  ESL SOIL 4 WSy y
MAYRY FSL. SOIL 22.5  WSU R
" g
10 .




Hs7 Pgr—— a
e DEC Y
T T MAY 82

HS? PAD
NOV 82

- HS POND
8 Y,
0 MAY 81

DEG 81
MAY 82
NOV 82

MAY 83
DEC 83

HST FAR BANK
SEP 8

V@=L N =

—_ aa
N O

MIDDLE POND
MAY 81

1]

. EsL

£8L

ESL

ESL
£sL
ESL

ESL

EsL

S0IL

SOIL: e

S501L 0-3 IN.
S0LL 2.0 TN,

S0IL O-4 1N,

SOIL 9-12 IN.
501L 15-18 IN.

- SOIL 21-24 IN.

SOIL 33=36 1N
S0IL bE-48 TN

“a0IL uTL60CIN, T

5011, 69-72 IN.
SOIL 81 “'8“ IN.
5OTL 93-90 IN.
SOTL 105-108 IN.

.

SEDIMENT
BIOLOGTCAL(FLISID
SEDIMENT
BIOLOGICAL(FISH)
SEDIMENT
BIOLOGICAL(FISH)
BIOLOGLCAL (FISH)
BIOLOGICAL(FISID)
BICLOGICAL(FISH)
SEDIMENT

gaDIMENT Ow1.% 1N,
SEDIMENT 1.5-22.5 IN.
SEDIMENT 22.5-2U4 IN.
BIOLOGICAL(FISH)

S01L
SOIL
SOIL
H07L
S0IL
s01L
SOIL
SC1L
SOIL
3011
SQIL
S0IL

SEDIMENT

' BIOLGATCAL(FESH)

11

7.6
14
2.8

S2eh
6130
980

1600

- 650

200
3.6
WD
ND

0.0:%

10
10.0
101

30
b
10.4
902
13.2
1209
2.9

ND

HD

HD

0.10
Q.04
0.03
0.0"‘
002
0‘12
(.05
0.23
0.27
0.3
0.025
0.071
0.095
0.2

ND=330ppt
ND=6. 1ppt
ND-2.8ppt
ND-3.4ppt
ND-3.2ppt
ND=0O, 1ppt
ND-lU. 1ppt
HD=1.0ppt
ND-E-SPpt
ND=1.7ppt
ND=U,8ppt
ND-U, Oppt

ND
ND

W3l
Wil
Wil
WU
WsU
WsU
WU
Wil
WSU
WSU
WsU

oy
wal
WS

wsu
Wsu

SU
WSU
WU
WSV
WGU
WSy
WEl
WU
wsU
WSU

B
WU




DEC 81 ESL SEDIMENT 0.02% WSuU
. : BICLOGICAL(TURTLE) ND WSU
MAY 82 ESL SEDIMENT HD  WSU
BIOLOGICAL(FISH) ND WSH
NOV 82 ESL SEDIMENT ND  WSU
 BIOLOGICAL(FISH) ND Wau
MAY 83 ESL BIOLOGICAL(FISH) HD SU
TOM'S BRIDGE :
MAY £1 ESL SEDIMENT ND W5U
DEC 81 ESL SEDIMENT ) WSU
) BIOLOGICAL(FROG) ND wW3U
CHOCTAW, BAY oo ' : : .
DEC 83 ESL BIOLOGICAL(SHELLFISH) D WSV
|
1
v

12

.....



SECTION IV
(‘- HERBICIDE ORANGE DATA
\ NAVAL CONSTRUCTION BATTALION CENTER
GULFPORT, MISSISSIPPI

Ry




CIP N P S WP Y SIP =P

: ' 18,78
LOCATION BAMPLING . . 2,40 2,4,8-7 .
Q0ATION sAmbL _BAMPLE DESCAIPTION e 1é08 AwALYY.
4] 1 =
NC?SLSQ OEHL  SOIL 10500 6120 100 UoU
JAN 3@ OENL  SOIL 5920 6460 328 UcU
NOV 78 OBHL  SOIL 4050 19A00 108 &OB
SEP 80 OEHL  SOIL 178 S
MAY 81 ESL $0IL 123 azg
SOIL g
SOIL 200 200 190 CAL
SO1L 760 1100 170 GAL
" Nov 81 ESL SO1IL 130 200 igg ;gt
o
APR 82 ESL §8§t 130 Wsu
SOIL 22 7 176 CAL
NOV 82 ESL SOIL 176 WsU
N°38L°$72 CENL  SOIL 8.2 20.3 NO DATA  UOU
JAN 78 OEHL  SOIL 0.8 0.4 O DATA  UOU
NOV 78 OEL  SOIL 1.4 2.8 HO DATA  UOU
NCBC 33 3 . ,
JUL 77 OEHL  SUIL 13100 13900 331 388
JAN 78 OEHL  SOIL ND=0. 1 0.6 R:
NOV 78 OEHL  SOIL 1.5 0.3 2.2 Uou
NchLS$7u OEHL.  SOIL 7.4 6.6 NO DATA  UOU
: 0.8 NO DATA  UOU
JAN 78 OEHL  SOIL 0.1 Uou
NOV 78 OEHL  SOIL 1.2 4.8 HO DATA
NC?SLS$75 OEHL  SOIL 7810 3600 ND-8.4  UOU
JAN 78 OEHL  SOIL 6120 18500 ND=2.0  UoU
NOV 78 CEHL  SOIL 805 2340 ND-38.7 uog
SEP 80 CEHL  SOIL ) 2.6 Uo
NOV 81 ESL SOIL 600 2000 ?'% Sgh
SOIL .
APR 82 #SL SOIL 2.5  WSU
SOIL 330 1640 2.4 CAL
NOV 82 ESL SOIL 2 WsU :
NCBC SS & 1
JUL 77 OEML  SOIL 0.3 0.4 NO DA$A 383 . 1
JAN 78 OEHL  SOIL 2.7 3.4 NO DATA
NOV 78 OEHL  SOIL 3.6 1.4 NO DATA  UOU
NCBC SS 7 A
JUL 77 OEHL  SOIL 9 11.5 NO DATA 888
JAN 78 QEHL  SOIL 570 1110 ND-5.0
NOV 78 OEHL  SOIL 3.1 4.8 NO DATA  UOU ‘
NCBC SS 8 ' 1
JuL 77 OEHL  SOIL 674 369 190  UOUY
JAN 78 OEHL  SOIL 0.2 0,5 4.6 UoU
S NOV 78 OEHL  30IL 0.6 0.4 5.2  UOU
1
| i
-
14
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. NeDC S8 9

JUL 77
JAN 18
NOV 78
NCBC 88 10
JuL 77
JAN 78
NOV 78

NCBC S5 11
JAN 78
Nov 78

NeBC 3S 12
JUL 77
JAN 78
NOV 78
GEP 80
HAY 81

NOV 81
APR 82

NV 82

NCBC 8S 13
JAN 78
NOV 78

NCBC SS 14
JAN 78
HOV 78

NCBC 3S 15
JAN 78
NOV 78

NCBC &S 16
JRN 78
Nov 78

HCBC 85 17
JAN 78
NOV 76
JUN T9
sgp 80
HAY 81

1oV 81

OFHL
OEHL
OFHL

OEIL
OFHL

OFHL
QL
OEHL
ESL
ESL

ESL
ESL
ESL

OEHL
OEIL

OEHL
OEML

OEHL

OEHL
OEHL

QEHL

ESL

LSL

801
S0IL
SoIL

S0IL
S0IL
SOIL

50IL
S0IL

S0IL
SOIL
SO1L
SOIL
So1L
' SOIL
SOIL
SOIL
S0IL
so1L
SOIL
SOIL

- soIL

SOIL

SOIL
SOIL

SO1L
SOIL

301L
SOiL

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
S0IL
 SOIL

R O .
el v o W 8T W e e et

[eRe Rt
[( VKo g o)

ND-. 01
ND=1.U

OBy

1420
29.6

oo

6950
7920

31000
29100
27000

5600
8400

15

P WA NS WL N TR

3790
ho.2

[ QY
LFL R 0

11800
20300

22500
50300
32900

3200
1200

NO DATA
MO DATA
HO DATA

180';
he
26,2

NO DATA
NO DATA

HO DATA
NO DATA
0.65
0.037
ND-, 01
0.05
0,04
0.09
0.14
NDw. 1
0.25

NGO DATA
MO DATA

100
105

NO DATA
NO DATA

Hy2
i98

510
508
325
421
160
2217

97
200
168

YO
AR
Uy

ual
uou
uou

you
uou

ol
uoy
uou
WSU
CAL
CAL
WSU
WSl
WSU
Wy
WSU
WU

uou
wu

uou
uou

uou
uou

uou
ol

uou
uou
uou
Wsu
WSU
WSu
CAL
CAL
wWsU

&

Y ].u Yol

Snii

V.|



) S0IL 1200 - 1700 260 Gl
AFR 82 ESL 501L ' 4T WoU
SCiL 796 2770 211 CAL
nov 82 ESL 80IL 184 CAL
NCLC 83 18 )
JAN 73 GENL  80IL 112 0.5 HDe, 02 UL
Hov 78 QEHL  SOIL 1.8 2.6 HC DATA LU
NCEC 5% 19 _
JAN 78 QEIL,  501L 7530 14400 130 WU
HOV 78 CElL  S0IL 6760 13000 1y Uok
NCBC 85 20 N )
{bi JAN T3 OEHL  SOIL - 21000 53000 1 U
HOV 78 OElL  S0IL 45200 3.7 HC DATA Uou
- NCBC 55 21
JAN 78 OEHL,  SOIL 0.8 2.7 NG PATA you
: NOV 18 OENL  SPIL 1 2.6 NO DATA you
. NCBC SS 22 ;
S JAN T8 OEHL  80IL 2680 10300 hDe2.0 ucu
- NOV 78 OENL  S0IL 6630 33700 NB=18 uou
- NCEC SS 23
- JAN 78 OElL SOIL 0.3 0.1 NO DATA Uy
( ‘ NOV 78 OFHL  SOIL 0.4 1 NO DATA you
) NCBC 85 24 :
. JAN T8 OEHL  3OIL 4010  ND-2.0 O DATA Lou
HOV 78 QEHL  §OIL 1690 1840 Kp-12.8 uou
NCBC 85 25 ,
JAN 78 OEIL  SOIL 0.7 0.5 NO DATA  UOU
NOV 78 OEHL  SOIL 1.1 3.5 MO DATA lou
NCBC S§ 26 '
JAN 78 OFHL ~ SOIL 11400 30500 11 uou
NOV 78 OEHL  SOIL 8240 2970 14 uou
. NCBG 88 27
: JAN 78 OEHL  SOIL 871 660 130 uou .
NOV 78 OEHL  SOIL 359 266 29 uou
NCBC SS 28
JAN 78 OEHL  SOIL 0.5 0.6 NO DATA uou
NOV 78 OEHL  SOIL 0.3 0.6 NO DATA  UoOU _
_ <
e : NCBC SS 29 ]
JAN 78 OEHL  SOIL ug. u 79.8 ND-4.0  UoU ]
NOV 78 OEHL,  SOIL 0.7 2 NO DATA  UOU

€3

. 16




' NCBC 95 30

JAN 78 okl SOIL 330 L7490 240 UoU s
NV 78 OEllL.  S0IL 2610 8770 Ca U =
: NCBC 88 31

2 JAN 78 OEHL  SOIL 200 698 Np-2,0  LUCU
- NOV 78 OEHL  SOIL 384 504 0 DATA  UCU
=
2 NCBC 85 32 7 ‘
= UANTS OBt  SOIL 1.3 6. O DATA WOk

NOV 78 OEHL  SOIL 6.7 349 NO DATA  UQU

NCBC SS 33 ‘
JAN T8 OEHl.  SOIL 5.7 3.4 NO DATA  LOU
NOV 78 OEHL  SOIL 0.3 0.7 NO DATA LU

NCBE 85 30
JAN 78 OEHL  SCIL 17 4%y MU-B.0  UQY
NOV 78 OEL  -SOIL 3.3 6 O DATA  UOU
NCBC S8 35 ; ,
JAN 78 OEHL  "SOIL 50.6 % ND-340  UOU
NOV 78 OEHL  SOIL 5 1546 NO DATA  UCU
NCEC 85 36 o _ Ll
JAN 76 OHL  SOIL 2.1 50 ND-10 UL o]
NOV 78 CEHL  SOIL 1.1 3.9 No DATA  UOU g
s
NCBC S8 37 )
JAN 78 OEHL  SOIL 1490 7850 ND-8.0  UoU -
NOV 78 OEHL  SOIL W0 5820 21,6 U
NCLC SS 38 '
JAN 78 OEHL  SOIL 1320 6120 WD-11  Lau
NOV 78 OEHL  SOIL g29 4160 24.2 ol |
HCBC SS 39 ' -
JAN 78 OEHL  SOIL 6.1 15.6 ND-HO LU ]
NOV 78 CEHL  S0IL 0.5 2.2 1O DATA  LOU .
NCBC 83 40
AN 78 OENL  SOIL 40.8 128 NL-2.0 LU
NOV 76 OEIL  SOIL 0.3 0.7 NO DATA  UCU
NCBC 53 U1 i
JAN 78 OEML  SOIL 5030 6800 230  uou .
NOV 78 OEHL  SOIL 5730 13900 251 WU
SEP 80 £5L SOIL 193 WsU :
MAY 81 ESL  SOIL U0 2100 80 CAL -
SOIL 2700 1600 180 CAL _
SO1L 56 WU =
SOIL . 165 WU p
NOV. 81 FSL SOIL 600 1100 140  CAL R
~ SOlL . 123 WU ‘
. APR 82 EsL ¢ SOIL 110 570 150 CAL )
'7{

17
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HOV 82
NCDC 85 K2
JAN 78
NOV 78
NGBC S0 U3
JAN 78
Nov 78
NCEC 33 4y

JAN T8
NOV 78

HCRC DS 1
SEP 80

MAY B1
NOV 81
APR 82

NOV 82
APR 83
MAR 84

NCBC DS 2
SEP 80

NOV 81

APR 82

HOV 82

ESL

OEHL
OEHL

OEHL
OEHL

CEHL

OEiiL
ESL
F3L
ESL
ESL

ESL

S0IL
SOIL

SOIL 0.
501IL Q.

S0IL g.2
So1l 227

SO1L 12
SOIL 3510

SEDIMENT

DBIOLUGICAL(FISH)

SEDIMENT
BIOLOGICAL(COMPOSITE)
SEDIMENT

BIOLOGICAL(FRCG)

SEDIMENT

BIOLOGICAL{NOT SPECIFIED)
BIOLOGICAL(TURTLE LIVER)
BIOLOGICAL(TURTLE VISCERA)
BIOLOGICAL(TURTLE MUSCLE)
SEDIMENT
BIOLOGICAL(COMPOSITE)
BIOLOGICAL(FISH)
SUSPENDED SEDIMENT

WATER

SEDIMENT

SEDIMENT
BIOLOGICAL{TADPOLE)
BIOLOGICAL(FISH)
BIOLOGICAL(TURTLE LIVER)
BIOLOGICAL(TURTLE MUSCLE4BONE)
SEDIMENT

BIOLOGICAL(FISH)

SEDIMENT
BICLOGICAL(TADPOLE)
RIOLOGICAL(CRAYFISH)
BIOLOGICAL(FISH)

SEDIMENT
BIOLOGICAL(TADPOLE)
BIOLOGICAL(NQT SPECIFIED)
SEDIMENT
BIOLOGICAL(COMPOSITE)
BIOLOGICAL({TURTLE LIVER)
BIOLOGICAL(TURTLE ADIPOSE)

BIOLCGICAL(TURTLE MUSCLE)

18

=49 Wil
164 ASU
NG DATA uoy

NO DATA uou

NDed3 Ul
©5.0  uoU
NO DATA  UOU
9.1 oy
0.76  WsU
2.1 W
1,15 WS
1.2 WS ,
2.2 WU =
0.53  WSU p
0.8  WSU 5
0.57  WsU .
0.7  WSU .
0.20 WSy o
0.08  WSU -
1.5  WsU - A
0.9 WU )
2 WSy i
10,6 WSy .
NC-30ppg  WSU ]
0.31  WSU 4
0.34  WSU 1
0.37  Wsu
11,6 WSU
2.49  wWsU
0.36  Wsu
0.16  wWsU
0.6  WSU
1,2 WSU
0.26  WsU
0.07 WU
0.52  WsU
0.14 WU
0.06  WsU
0.62  wWsU
0.18  WsU R
0.41  Wsu -
0.61  WsU
0.07  Wsu
0.05  WsU

. e e s
[P O S T ]

4

RPN I I N DT VT L TS WA DR SR R W




APR 83
HAR 8H

NCBC D3 3
SEP 80

APR 82
HOV 62

APR 83
“MAR BM

NCBC D5 4
SEP 80

MAY 81

NOV 81
APR 82

NOV 82

APR &3
HAR 8U

NCBC DS 5
SEP 80
MAY 81
NOV 81

NOV 82

APR 83
MAR 84

NCBC DS 6
SEP 80

ESL.
ESI-I

ESL
ES]J
ESL

ESL

ESL
ESL

E3L
ESL
ESL

ESL

DIOLOGICAL(COMPOSITE)
SEDIMENT

WATER
BIOLOGICAL(COMPOSITE)

SEDIMENT

BICLOGICAL (FROG)

SEQIMENT ,
BIOLOGICAL(NOT SPECIFIED)
SEDIMENT
BIOLOGICAL(TURTLE LIVER)
BIOLOGICAL(TURTLE ADIPOSE)
BIOLOGICAL{MUSCLE)
SIOLOGICAL{CRAYFISH)
SEDIMENT

WATER

BIOLOGIGAL(FISID

SEBLNENT
BIOLOGICAL(TURTLE LIVER)
BIOLOGIGAL( TURTLE ADIPOSE)
BIOLOGICAL(TURTLE MUSCLE)
SEDTMENT

SEDIMENT

BIOLOGICAL(FISH)

SEDIMENT

BIOLOGICAL(FISH)

1 TOLOGICAL(CRAYFISH)
SEDIMENT

BIQLOGICALCFISH)
BIOLOGICAL(FISI)

SEDIMENT

WATER
BIOLCGICAL(CRAYFISH)

SEDIMENT

SEDIMENT

SELIMENT
BIOLCGICALIFIEH)
SEDIMENT

BIOLOGICAL (COMPOSITE)
BICLOGICAL{COMPOSITE)
SEDIMENT

WATER
BLOLOGLCAL(CRAYFISH)

SEDIMENT

BIOLOGICAL(FISH)
BIOLOGICAL(TURTLE LIVTR)
BIOLOGICAL(TURTLE ADIPOSE)

i

6,15
Nb=C0pug
¢.3

Lz
.0
N
"
WD
1.32
L
0.06
0.23
0.07
HD=30ppy
0 . 9

oo

Q.07
.06
0.32
0.02
ND
HD
WD
ND
0.07
G.2y
HD
0.04
0,18
ND
ND=50ppy
o.M

0,01

ND

0.03
0.02

ND

0.0%

0.1

KU
AD«55ppg
0.05

ND
0.1
0.12
0.68

oy
WSy
WU
W5y

wWiht!
BRIY
wall
Wil
WU
wal
WS

WoU
ASU
Wsl

TWSU

Wou

WSy
WU
W3U
WSU
WEU
WU
WU
ASU
Wy
WS

WSU
WU
W3U
WSU
WoU
WsU

WU
WSU
WU
WSV
Wsu
W3U
Wil
wSU
Wol
WSy

WSU
WSU
wWsu
WSU



" APR 83
___MaR 84

NoBC D T
CER BO

HaY 81

ROV B
APR B2

NOV 82

APROARJ
MAR 84

HCDC DS 8
SEP 80
APR 82

NOV B¢

AFR U3
MAR 84

- ESL

. E5L

EsL

B

ESL
ESL

ESL

ESL
ESL

ESL
SL

ESL

ESL
E3L

T BIOUGGIGAL(TURTLE MUSCLEY
L

AR o 0,0
SEDIMENT . 0.0
CESEDIMENT - e o e e S . e !
DIOLOGICAL(FISH) ) 0,0
SEDIMENT : 0.04
BIOLOGICAL (CRAYFISH) 0.04
SEDIMENT- .- ' np
O10LOGICAL(NOT SPECIFIED) ' 0.02
SEDIMENT c . , 012
BIOLOGIGAL (COMPOSITE) ) 0.1
BIOLOGICAL(FISH) o.24
"BILOGICAL(CRAYFISH) - 0.02
SEDIMENT 0.08
SEDIMENT 0.19
BIOLOGICAL(FISH) 0,05
SEDIMENT 0.08
SEDIMENT : 0.0%
BIOLOGICAL(FISLH) . 0.05
SEDIMENT ND
PIC,OCTCAL(FISH) 0.07
SEDIMENT ND
BIOLOGICAL{CRAYFISH) 0.04
DIOLOGICAL(FISH) 0.04
SEDTMENT 0.03
BIOLOGICAL(FISH) 0.13
BIOLOGICAL(FISHD) 0.07
RIOLOGICAL(FISH) . 0.03
SEDIMENT 0,01
WATER ND=U0ppq
SUSPENDED SEDIMENT 0.15
BIOLOGICAL(FISH) 0.07
SEDIMENT 0.01
SEDIMENT ) 0.04
210LOGICAL(CRAYFISH) 0.05%
SED[MENT 0.02
RIOLOGICAL(CRAYFIS!H) 0.03
GYOLOGICAL(CRAYFISH) 0.3
SEDIMENRT ND
SUSPENDED SEDIMENT 0.1%
WATER ND-50ppq
BILOGICAL (CRAYFISH) 0.02

20

Chaey

wot

__NBU

Wl

Ay
Wil
W3U
Wol
vl
WoU
wal
Wil
W3l

YAl L e

W3l
WU
WSl
W

WSy
w3all
WSy
w3y
wSU
wSU
WSU
woU
WSU
WCU
Wiu
W3y
Wsu
WSU

wsu
WoU
WU
WO

wol
WsU
WSU
WSV
WU
sl




HusaL D Y - : ‘ ' = L g
. 7SEP- B0 'j:w:ESL COSEDMMENT ... . o Owk W

NOV 81 ESL SEDIMENT G e e e D U T R
BIOLOGICAL(CFLBIY R AN

NOV 82 ESL SEDIHENT ND WU

- e g BIOLOGlCAL(bUMPOBTx e O
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WATER : HD=30ppq WS

NCDC DS 12 - L ' ' '
MAR B4 ESL SEDIMENT , , - : UND. WU
5 SEDIMENT . HD  WSU
WATER ND-30ppq - WSU

NCBC DS 13
MAR 84 ESL SEDIMENT D WSU
SEDIMENT 0.02 Wou

NCBC DS 14
MAR 84 E3L . SEUMENT , o _ MD o WSU
SEDIMENT T : b C oo D WsU
SEDIMENT ND T WSU
SUSPENDED SEDIMENT ‘ : 0.4% WU
WATER ' ND-UOppq WU
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SECTION V
HERBICIDE ORANGE DATA
JOUNSTON ISLAND
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s DATE f ..Aﬂfkaéﬂﬁ SAMPLE DESCGRIPTION

e A

AUG 77 OBHL © SOIL 1 -
~ © JAN 78 NEHL  SOIL 8
oct 18 OBHL  S0IL 3
—w . BEP 80 . ESL.  BOIL _ ) NDo WSL
JUN 81 ESL $01L Wb Wb 0.3 ChL
S " ESL SOIL ND D ND  CAL .
ESL S01L - - oD WU
ESL SOIL o ND WU
HOV 81 - ESL - SOIL _ ND ) i CAL
ey ESL SQLL ' ) , ' D WS
e ey g ESL eS0T e e e e : N WEU _
[, ESL  SOIL gy 0,80 e e D Ol
Tt - .
AUG 77 OEHL 501k 12 18 CAL
JAN 18 OBHL  SOIL 2.8 0.7 CAL
| ocT 78 OEHL  S0IL 1 2 CAL
.; NOV 81 ESL SO1L 0.0% WSV
if-. TH-3
AG 77 OEHL  SOIL. 0.7 7.6 CAL
JAN 78 OEHL  SOIL 3.3 0.6 CAL
ocT 78 OEIL.  SOIL 0.2 0.4 CAL
l NOV 81 ESL S0IL 0.03 WU
h TH-4
, AUG 77 OEM.  SOIL 4.4 29.3 CAL 4
SAW 78 OEHL  SOIL 5.6 0.1 CAL :
ocT 78 OEHL :,’mt. 0.2 0.4 CAL
THeb
: AUG 77 OEHL  SOIL 12600 8750 33 CAL '
¥ JAN 78 OEHL  SUIL 11800 10200 W CAL o
: cCr 78 CEHL  SOIL . 7930 22000 19.1  CAL o
AUG 79 OEHL  SOIL : 97 2599 41 CAL
SEP 80 ESL 501L T.46 WU :
JUN 81 ESL SOIL 97 150 33 CAL ]
gl SCIL 17 CAL -
' NOV B1 ESL SOTL 3.6 8.1 4,6 CAL e
™ ESL SO1LL ' 12 WS
. MAY 31 ESL S01L. 48 wWsU
ESL 501L. 1.6 3.5 31 CAL j
THeb 1
OFHL  SOIL 4720 638 ND  CAL )
' OFHL  SOIL 6050 1720 ND  CAL
® ) ORI, S0IL 17600 10800 ND CiL -~
. i
- TH-7 )
- AUG 17 OBHL  SOLL 1980 " 1250 1.3 CAL o
- JAN 78 OEHL.  SOIL 1970 1670 7  CAL T
' , T OgHL.  +SOIL guy - 628 8.2 CAL o
°
Iny

23




e S - : - - N .

AUG 77 OEML  SOIL 1520 525 N6 CAL

JAN 78 OEHL  SOIL 1.7 2 NODATA  CAL

oCT 78 OEHL  SOIL 0. 0.2 NG DATA  CAL

AUG 77 OEML . SOIL SR | }90 W.7  CAL

JAN 78 OEHL  SOIL 7800 770 22 CAL

oCT 78 OEHL  SOIL 15700 11500 26,6  CAL

AUG 79 OEHL  SUIL 15500 15600 53 CAL
S U . e s

AUG 77 OEHL  SOIL 42600 45600 196 CAL

JAN 78 OFHL  SOIL 21400 46600 230 CAL

oCT 78 OFHL  SOIL 387" 6.000 235 CAL

AUG 79 OEML  SOIL : 21200 26400 130 CAL

OEHL  SOIL 0-2 CM 29209 30200 67  CAL

OEHL  SOIL 2-i CM 21500 3440y W0 CAL

OEHL  6O0IL 46 CM 15200 24100 170 CAL

OEHL  .SOIL 6-8 CM 15600 2000 100  CAL

OEHL  'SOIL 8-12 CM 7220 9800 N2 chL

OEHL  SOIL 12-16 CM 9930 13600 N5 CAL

OEHL  SOIL 16=20 CM 10100 12900 56  CAL

OEHL  SOIL 20-24 CM 9410 )50, B2 CAL

SEP 80 OBHL  SOIL 43 WsU

JUN 81 ESL  SOiL 1700 1500 23 CAL

ESL  SOIL 1100 710 160  CAL

ESL  SOIL W8 wsy

ESI SOIL 99 WsU

NOV 81 ESL  SOIL 1509 1.0 210 CAL

ESL  iSOIL 78 WU

MAY 82 ESL  SOIL 157 Wsu

ESL  SOIL 760 gan 80  CAL

ESL  SOIL 0-1 IN. 143 WU

ES.  SOIL 1-3 IN. ' 449 WsU

ESL  SOIL 3-6 IN. 126 weu

ESL  SOIL 6-12 IN, ‘ 43 usU

ESL  SOIL O-1 IN, 5900 8100 180 CAL

ESL  SOIL 1-3 IN. 3280 7H0C 220 CAL

ESL  SOIL 3-6 IN. 5500 8100 100  CAL

ESL  SOIL 6-12 IN, 4900 /60O 43 CAL

ocT 82 ESL  SOIL 0.0k Wsu

ESL  SOIL 0.04  WSU

. ESL  SOIL 0-1.5 IN, 172 wsU

x ESL  SOIL 1.5-3 IN. 17 Wsu

: ESL  SOIL 3-6 IN. 69 wWsu

ESL  SOIL 6-9 IN. 39 wWsu
® ESL  SOIL 9-12 IN, 36 WU ‘
: : ESL  SOIL 12-15 IN. 32 WU 1
. ESL  SOIL 15-18 IN. 17 WU U
: ESL  SOIL 18-21 IN. - 15 WsU R
) ESL  SOIL 21-24 IN. 6 WsU o
. ESL , SOIL 27-30 IN. . 0.04 WU -
Y : ESL . SOIL 33-36 IN. ' HD  WSU T
1 |




ESL SOIL 458 IN.. , : No WSU
ESL SOIL 57-60 IN. I : No o WSL
e EsL SOIL 0w1.5 IN. 1570 6090 42 CAL
" ' ESL SOIL 1.5«3 IN, Co1Mi0 . 37hO 33  CAL
, ESL S0IL 36 IN. 890 “3T10 43 CAL
" A ESL 30IL 6=9 IN. 871 3150 27 CAL
i - . ESL SOIL 9=12 IN. 601 2110 30 CAL
i ESL EOIL 1215 1N, : 599 2140 23 CAL
MAY 83 g3l SOIL 1=3 IM, 115 WS
. €S, SOIL 3-8 IN. ' Cfr WU
£SL SOIL 9=12 IN. 43,9 WsU
ESL SO0IL 15-18 IN. , 20,9 WU
ESL  SOIL 2t-ah 1IN, ' : 7.3, WSy
ESL. SOIL 33-36 IN. ) _ 0.15 WU
ESL SOIL U5.48 IH. ' ' : .. 0402 WS
ESL S01L 57-60 IN. 0.05 WU
THwi1 .
AIG 7T OFHL = SOIL 14O 3650 53.0  CAL
JAN 78 QEHL  SOIL 2.1 1.6 o CAL
. ocT 78 OEHL  'SOIL 5 30,5 MDD CAL
)
¥ THe12
' AUG 77 OEHL SOIL 1560 1370 176 CAL
JAN 78 OEHL  SOIL 2300 1200 80  CAL
ocT 78 OEHL  SOIL 13200 18200 111 CAL
AUG T9 OEHL  SOIL 6530 8600 g1  CAL
SEP 80 ESL SOIL 15.1 %8y :
JUN 81 EL 501L 970 1200 §5  CAL o
ESL, SOIL 710 930 72 CAL ,
£SL, SOIL 33 WSU 1
E5L 'SOIL 7 caL 4
NOV 81 ESL SO1L 320 870 53  CAL ]
ESL 30IL 25  WsU
MAY 82 FSL S0IL 85  Wsl -
S SOTL . 35 220 65  CAL -]
TH-13 : R
JAN 18 OFHL  SOIL. 23.9 23.7 D CAL o)
T 78 OEHL SOl ND 0.1 NO DATA  CAL
TH-14 o)
JAN 78 OEHL  SQIiL ] 0.6 NO DATA  CAL ;
ocT 18 OEHL  SOIL 0.1 0.3 NO DATA  CAL 4
TH=15
JAH 78 OEHL  S0IL 3.8 ND CAL
ouT 78 OEHL  SOIL 0.1 0.3 CAL
| & TH-16
JAN 78 OEML  SOIL 1.2 0.1 CAL
T 78 OSHL  SOIL 0.1 0.1 CAL 3
NOY 81 ESL SOIL 0.02  WsU .




TH=17
JAN 78
oCT 78
MAY 82

TH=18
JAN 78
0CT 78
MAY 82

TH=19
JAH 78
OCT 78

Tt-20
JAN 78
&CT 18
HOV 81

TH-21
JaN 78
OCT 178
MAY 82

TH=22
JAN 78
OCT 78

TH-23
JAN 78
OCT 78

TH=24
JAN 78
oCt 78
AUG 79

TH-25
JAN 78
ocT 78
CT 82

TH-26
JAN 78
OCT 8
AUG 79

TH-27
JAN 78
oCT 78

8-28
JAN 78
ocT T

OEHL
OEHL
ESL

OElL
OEHL
ESL

OEHL
OElL

OEHL
OEHL
ESL

QEHL
OEHL
E3L

OEHL
OEHL

OEHL

QEHL

OEHL

OEHL
OEHL
ESL

CEHL
OEHL

QEHL
OEHL

OEHL
agt

S0IL
S0IL
SOIL

80IL
SOIL
S0IL

S0IL
501L

301L
SOIL
SOIL

'S0IL
SOIL
S01L

SOIL
S0IL

 soIL

FOIL

S0IL
S0IL
SOIL

S0IL
SOIL
SOIL

S0IL
SOIL
SOIL

SOIL
S0IL

SOIL
SOIL

1-3
Wb

4.7
HD

3410
9690
19500

3.1
005

26800
9010

26

—

c o

0.02

Wo
0.49

ND

ND

ND

CAL
CAL
WSy

DEIA
CAL

Wil

Cal
CAL

CAL
CaL

WSl

CAL
CAL
WU

CAL
CAL

CAL
CAL

CAL
CAL
CAL

CAL
WSU
CAL

CAL
CAL

CAL
CAL




Ty v

TH=29
JAN 78
ocT 18
MAY 82

JI 85 30
JAN 78
oCT 78
AUG 79

JI55 31
JAN 78
. .0CT 78

JI 85 32
JAN 73
oT 78

JI 58 33
JAN T8
oCT 78

J1 55 34
JAN 78
oCT 78
AUG 79

JI 38 3%
JAN T8
OCcT 18

JI SS 36
JAN 78
OocT 178
AUG 79

JI 38 37
JAN 78
0cT 18
AG 79
oCT 82

OENL
OFHL
ESL

OEHL
OEHL
CElL

OFHL
OEHL

OElL
OEHL

OELL
OEHL

OENL
OEHL
QEHL

OFHL

OEHL

QEHL
OEHL
QEHL

QEHL
OELL
OEHL
ESL

SOIL
SOIL
3011

S01L
SOIL
$01L

SIL
SOIL

SOIL
S0IL

', 30IL
SOIL

3011,
SoIL
SOIL

S0l
SOIL

SOIL
301l
SOIL

S0IL
SOTL
SOIL
SOIL
SOIL
s5CIL
S0IL
S0IL
SelL
SCIL
SOl
SOIL
S0IL
S0IL
S0IL
SOIL

0-1 IN,
1-3 Il
3-6 IN.
6-9 IN.
9-12 IN.
12-15 IN.
15-18 IN.
18-21 IN.
2124 IN.
27-30 1IN,
33-36 IN.
45-48 IN,
5760 IN.

27

13.6
20«01

4480
3170
708

18800
10100

13.8
197

2280
3240
2970

16500
234¢C0

15300
14200
29200

10800
13900
16900

QW o
.
[O1ar ~1

oo o
.
O

2600
W60
3270

303
6.6

17700
20100

T R L
PYNT SIS UG W ST WAL STT W el S ST CP U VU T 2 W)

0.5

0.4%

36
"o

HE

0.7
HO

29
152
150

15
19
74

T4

140
3
e

[
Uh

17

0. 17
0.1
0.14
0.0
0.03

ND

ND

CiL
CAL
CAL

CAL
CAL
CAL

CAL
CAL

CAL
Chl

CalL
CAL

CAL
CAL
CAL

CAL
CAL

uou
uou

Uou

oy
w3U
Wsu
CAL
CAL
CAL
WoU
wSU
WSy
CAL
CAL
CAL
W3U
WSU

AP T I ST

e J‘L'.‘v .




JI

J1

J1

J1

JI

JI

J1

J1

N T

853

JAN 78

[OCT 78

35 39
JAN 78
OCT 78
AUG 78

585 40
JAN 78
ocT 78
AUG 79

58 41

JAN 78
OCT 78
AUG 79
SEP 80
JUN 81

NOV 81
MAY 82

S8 42
JAN 78
OcT 78
AUG 79
oCT 82

38 43
JAN 78

SS Uy
JAN 78

38 45
JAN 78

OENL
OENHL,

OEHL
OEHL
OEHL

OEHL
OCHL
OEHL

OEHL
CENL
OEHL
ESL
ESL

E3L
ESL

OEHL
OEHL
OEHL,
ESL

OEHL
QEHL

OEHL

S01L
So1L

S0IL
S0IL
50IL

SOIL
SOIL
S0IL

S0IL
30IL
S0IL
SOIL
&0IL

. SOIL

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

" SOIL

SOIL
ISO1L
30IL
SOIL
SOIL
S0IL
S0IL
SOIL
50IL
30IL
SOIL
50IL
SOIL

S0IL

S0IL

SOIL

0-1.5 IN.
1.5-3 IN.
3<6 IN.
6-9 IN.
9-12 IN.
12-15 IN.
15-18 IN.
18-21 1IN,
21-24 IN,
27-30 IN.
3336 IN,

28

2180

12900

1740
1640
g2

11400
21900
12900

11900
26900
36300

2100
1800
1200

390

el7o
5460
2650

0.5
2.4

0.5

1230
7640

1370
2290
153C

9350
21900

12900

10600
29700
38700

2000
1500
1500

1100

5050
3930
3330

0.5

23.9

2.5

He

2G
W

50

55

3

55
127
120

g4

31
110

9%

75

60
79
73

25
0
21
24
21
IA5
0.16
0.03
0.06
ND
ND
ND
ND
HD

ND

JOL
W

uou
Uou
UoU

ucu
Uou
WU

uou
uGu
Uud
Wsy
CGAL
CAL
Wl
WeU
CAL
WoU
A4S

CAL

uou
Lou
U
asu
WSU
Wsu
WsU
WU
WSU
Wsu
W3U
WsU
WSU
WsU

uou

uou

uou




.

Ji

83 46

~JAN 78

Ji

J1

g

Sl

Ji

JI

Ji

Ji

JI

J1

J1

JI

JI

JI

88 W
JAN 78

S5 48
JAN 78

33 50
MAY 82

58 51

MAY 82

38 52
MAY 82
55 53
MAY 82

858 54
HMAY 82

385 85
MAY 82

55 56
MAY 82

35 57
MAY 82

38 58
MAY 82
3% 59
MAY 82

S5 00
HAY 82

LSS a1

MAY 82

85 62
MAY 82
3S 63
MAY 82

55 64
MAY 82

OEHL

OEHL

OEHL

ESL

ESL

ESL

ESL

ESL

ESL

ESL

£sL

S0IL
S01L
SOIL
SOIL
SOIL
SO1L
SOIL
SOIL
SO1L
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

20IL

29

2830

514

1.2

2170

25.9

Oou

ND

Hp

0.0H

tp

ND

0.82

ND

0.08

0.23

ND

0.04

N

NG

ND

i)

0.07

uoy

uou

oy

W3y

WSy

W3V

WU

W3l

WSU

WL

WSU

WSU

. .1'4 'J ek

PO Sy B )




ol
JI
JI
JI

JI
JI

JI

J1

JI

JI
J1
Jl

JI

8S 65
MAY 82

55 66
MAY 82

55 67
MAY_82

S5 68
MAY 82

55 69
MAY 82

53 10
MAY 82

05 1

SEP 80
NOV 81
MAY 82

0s 2
SEP 80

0s 3

SEP 80
Nov 81
MAY 82

W 1
FEB B4
W 2
FEB &4
DW 3
FEB 84

UW 1
MAR 84

ESL

ESL

ESL

ESL
ESL

ESL

ESL
ESL
ESL

ESL

ESL

ESL

SOIL
50IL
S0IL
SOIL
S0IL
SOIL
SEDIMENT

SEDIMENT
SEDIMENT

SEDIMENT

SEDIMENT

 SEDIMENT

SEDIMENT

!

AIRDORME PART.
AIRBORNE PART.

AIRBORNE PART.

AIRBORNE PART.

30

o
ND
Np
ND
0.0j
ND

ND
Y
HD

ND

6.3ng/filter
5.3ng/filter
5.8ng/filter

ND<0, Ing/fil

WS

woll

WSy

WSy

wSU

w3l
WaU
WSU

Wiy

WO
WSU
wSU

WU

WsU

WU

WU

R . :
T :
PPN AR

. (,..
Rt ek
P O

W




S B CAPTURE SAMPLE 2,3,7,8=TCDD ANALYT,
?i’” - DATA - 81TE DESCRIPTION - {ppt) LAB
b SEP 84 35438  OCTOPUS ND=7  WSU
S : 38 SNATL ND«24 . WSU
3 CRAB ND-9-  WSU
o 39 EFL ND-21  WSU
o ST LIVE CORAL ND-13 WSU
B 5O CRAB ND-5  WsU
- 41 SNALL ND<3  WSU
: 43 OCTOPUS ND-19  WSU
v 1 MENI PACHI ND~G  WSU
' 10 MOANA ND-U  WSU
e - S 21 - MOANA . - ND=10 WSU
(s 26 RED SNAPPER (MUSCLE) ND-10 WSU
r 26 RED SNAPPER (LIVER) ND-14  WSU
r 2 RED SNAPPER (FATY ND-25  WSU
28 PALANI (MUSCLE) ND-10  WSU
. 28 PALANI (LIVER) ND-15  WSU
. v 28 PALANI (FAT) NR WS
3 32 TRIGGER FISH (MUSCLE) ND=10  WSU
. 32 TRIGGER FISH (LIVER) 18.00  WsU
- 12 MOANA PAPA (MUSCLE) ND=-10  WSU
12 MOANA PAPA (LIVER) ND=35  WSU
2y MOANA KALI (MUSCLE) ND~73  WSU
24 MOANA KALI (LIVER) ND-10  WSU
L 33 MOANA PAPA (MUSCLE) ND=300  WSU
(a 33 MOANA PAPA (LIVER) ND=10 WSl
17 MOANA ND-U  WSU
L . SHEEPHEAD ND=1  WSU
- ) HALALU ND-2 WSl
3 20 DRACULA ND=3  WSU
L 31 MOANA ND=2  WSU
k;' 23 MOANA ND-1  WSU
2y TRIGGER FISH ND-1  WSU
34 TRIGGER FISH ND=3  WSU
3y TRIGGER FISH (MUSCLE) NDe!  WSU
, 20 TRIGGER FISH (LIVER) ND6  WSU
{ 3 PALANT ND-1  WSU
o 1 O'PAKA PAKA (MUSCLE) ND-1  WSU
§ 13 O'PAKA PAKA (LIVER) ND-T  WSU s
- 29 O'PAKA PAKA (MUSCLE) ND=1  WSU g
29 O'PAKA PAKA (LIVER) ND~1  WSU L
5 15 PAPIO (MUSCLE) ND-1  WSU .
[ 1% PAPIO (LIVER) ND=1 WSU
o 15 PAPIO (FAT) ND-8  WSU Y
{ 7 PAPTO (MUSCLE) ND-3 WSl
7 PAPIO (LIVER) . ND=6  WSU ;
7 PAPIO (FAT) ND-48  WSU 5
6 PARROT FISH (MUSCLE) _ ND=1  WSU g
6 PARROT FISH (LIVER) ND-22  WSU b
: 6 PARROT FISH (FAT) ND-604  WSU ]
° 16 PAPIO (MUSCLE) ND=1  WSU
. 16 PAPIO (LIVER) ND-7  WSU
16 PAFIO (FAT) ND=6  WSU




..................

BLUE ULUA (MUSCLE)
BLUE ULUA (LIVER)
BLUE ULUA (FAT)
PARROT FISH (MUSCLE)
PARROT FISH (LIVER)
DRACULA

A HOLE HOLE

A HOLE HOLE

A HOLE HOLE

-A-HOLE HOLE -

A HOLE HOLE

A HOLE HOLE
HINALAYA

RED WEKE

MOANA PAPA (MUSCLE)
MOANA PAPA (LIVER)
HINALAYA (MUSCLE)
HINALAYA (LIVER)
MOANA KALI (MUSCLE)
MOANA KALI (LIVER)
PALANI (MUSCLE)
PALANI (LIVER)
DRACULA (MUSCLE)

32

ND-1
ND-3
ND-18
ND=3
ND-3
ND-7
ND-2
ND-1
ND-31

ND-18 -

ND-8
ND-27
ND-15
ND=53
ND-22

ND-343
ND=12
ND-46
ND-10

ND-1

ND-3
ND-7

- WsU

WwSU
WsU
Wsu
WSU
WSy
WSU
WsU
WsU

-WSU

WU
WSU
WU
WU
WSy
WSU
WSU
Wwsu
WU
WSU
WSU
Wsu
WSU
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‘ N CBC Sb "1 7’ _V_JUNE 1 979 ’ _WbU R , T _ . _ T
. . BeP TGP 24D 2,4)5-T 2,4-D,BE 2,4,5-T,FE O 2, 3 7,8-TCDD .
(er) (ppm) = (ppm) (Ppm) ~ (ppr) " (ppm) - o

(ppm) “(ppm) ™ (ppb)
(g ND-100 282 17300 46900 ND=100 86.2 ND-100 480
Bull 199 945 67800 62300 268 5940 ND-100 510
hats - ND=100 .. 114 13500 12200 ND=100 . 260 ND=100 . 150
=8 ‘ND=100 " - 118 9540 10200  ND-100 319 ND=100 i 160
P e - ND=10Q 129. . 20500 16500 - gy 668 ND-100 : 300
1e~-16 ND-100 59.6 17400 13800  ND=100 - 9.5 ND~100 380
‘)b-.». 19 29.4 1070 1020 242 10.2  NDw1 30.2
. QL{ Gooee e 03,300 B o273 o UGN . 0,2 .. .09 . NDat. .. ND=.H§ ...,
3»39-65 0.8 1.1 61.3 71.9 1.6 3.6  ND=1 1.48
BE~TG 1 0.8 39.9 39.3 0.4 1.0 ND«l 0.78
FEBRUARY 1985, WSU
HS 7 NCBC JI TH 1 NEAT HO NEAT HO  NEAT HO
(ppm)  (ppm) (ppm)  (ppm)  (ppm) (ppm)
2,3,7,8=TCDD 117 343 ND-43  28.3 9.8 4880
2,3,7,8-TCDF 1.4 ND=4. 4.0 48.8 39.1 59.6
TCDDs 120 354 64,9 560 12.4 5030 -
TCIFs 3.0 E2.2  30.9 278 159 115 4
PCDDs ND-. 049 0,7 30.4 194 ND-.59  WND=-6.73 .
PCDFs 3.9 11.5  35.6 271 114 102 N
HxCDDs ND-.026 ND=.1 36.1 197 ND-.23 87.4 -
HxCDF's 0.3 ND-.0 2.9 - 26.8 0.4 2.2 —
HpCDDs 0.4  ND-s1 33.4 167  ND=.31 1.7 N
HpCDF's 0.5 ND-. 1 1.9 15.1 ND=,08 1.6 )
OCDDs 0.2 ND-.1 8.7 152 ND-. 41 7.7 4
OCDFs 0.1 ND-.1 2.5 12.8 0.4 b,3 '
ARSINIC (ppm) : 1
FEBRUAURY 1985, WSU :
HS7 ND-1.3 -
NCBC SS 17 22.2 N
JI TH 10 1 1
C-524 G2 2~3 in. 1 1
Cu5zA G2 4-5 in. ND=-1.1 i
C-52A (2 6-7 in. ND=-1.1 R
K
34
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